a similarity between humans and another species, it is often claimed that the feature is conserved from that species to humans; to paraphrase Aristotle, however, two species do not a phylogenetic comparison make. There could be several possible reasons for the similarity. One possibility is that the feature truly is conserved (that is, homologous) and would therefore be found in other species that share a recent common ancestor. Another possibility, however, is that the similarity is due to convergent evolution, in which case other species in the same clade would not necessarily share this characteristic. There seems to be a preference in the literature to say that so-called model species share homologous features with humans; but, if two animals resemble each other because of homology, one cannot distinguish the aspects that are functionally important from those that are similar simply because of a family resemblance stemming from shared ancestry. I think that if a species shares a similarity as a result of convergent evolution, it would be just as interesting, because it shows more clearly the importance of the shared feature. If evolution, in its own experimentation, came up with the same solution multiple times, one can draw a strong conclusion regarding the signifi cance of this feature. For example, the octopus vertical lobe strongly resembles the mammalian hippocampus in its organization. Although both brain structures are involved in learning, they evolved independently, showing clearly that this organization is important for the functionality of the circuits [20] .
In summary, here are my recommendations. Stop using the term model organism altogether. If an organism has been genetically modifi ed, then call it a 'genetically modifi ed organism'. If it is a natural, unmodifi ed organism, then leave out the word 'model' because it adds no information. Save the word 'model' for physical or mathematical representations of biological systems or diseases, as in 'an animal model of a disease'. Be cognizant of the phylogenetic history before claiming that any trait is conserved. Finally, here is one additional defi nition; a 'model scientist' is one who conducts experiments in the light of evolution, recognizing species differences as well as similarities as information that is critical for drawing informed conclusions. In the 19 th century, Ludwig Edinger, the father of comparative anatomy, made an error that did a great disservice to all birds. Looking at the structure of the bird brain, he noted that there was nothing that appeared analogous to the mammalian cortex. Instead, he observed tissue with a stripy appearance, similar to the basal ganglia of the mammalian brain. As the basal ganglia in mammals is involved in only instinctive, species-typical behaviour, Edinger concluded that birds were limited to simple behavioural responses. Superfi cial similarity refl ected similar function -birds were excellent pecking machines, but little else. This conclusion fi tted nicely with views of evolution at the time, which integrated Aristotle's now outdated idea of the scale naturae, or natural scale, with Darwin's new theory. Evolution was linear, with organisms ordered in a natural hierarchy of brain complexity, and so, intelligence. Humans were at the pinnacle, closest to God, and birds, thanks in part to Edinger's work, were ranked as lower in intelligence than mammals. This view persisted into the 20 th century and the phrase 'birdbrain' passed into popular culture as a mark of stupidity.
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How times have changed. Today we have a far more nuanced view of evolution, as a directionless, branching process that leads each species to evolve the intelligence it needs to survive in the physical and social environment it inhabits. This shift in our evolutionary thought is mirrored by the change over the last 20 years in our understanding of the avian mind. In his new book, Bird Brain: An Exploration of Avian Intelligence, Nathan Emery provides a fascinating overview of research in this area. His goal is to demonstrate that we can
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Current Biology 26, R641-R666, July 25, 2016 R651 no longer use birdbrain as a negative term. Instead, he argues, we should appreciate that, when we glance out of our window, the birds we see are 'feathered apes', with an intelligence that rivals that of chimpanzees, dolphins, and maybe even humans (Figure 1) .
Emery makes his point with concise, beautifully illustrated chapters that cover the major areas studied in avian cognition, including spatial memory, communication, social intelligence, and problem solving. To begin, Emery highlights the evidence that corrects Edinger's error. Bird brains are no longer thought of as being similar in function to the basal ganglia of mammals. Instead, the caudolateral part of the avian nidopallium is thought to be functionally equivalent to the mammalian prefrontal cortex, conducting the orchestra of the brain so as to correct errors and maximise effi ciency. They just have very different structures, as Emery eloquently explains using a cake analogy. The mammalian cortex can be thought of as "a sponge cake with 6 layers, whereas the avian pallium resembles a fruitcake, with no real layers, only clumps of fruit (nuclei) found throughout the cake (brain)". Thus, while the same ingredients have gone into the cake (neurones and glial cells), the different initial recipe, and different baking (evolution) have led to birds evolving a very different brain structure. This example highlights one of the real strengths of the book -Emery has a knack for using illuminating analogies to make the technical details easy to follow. He also uses memorable turns of phrase. In his next chapter on navigation and spatial memory, he describes hummingbirds as having "the metabolism of a hundred ballet dancers" which brings the energetic challenges faced by these birds nicely into focus.
The chapter on avian communication marks the point where we begin to see the balance Emery brings to the thorny debate that continues to circle comparative psychology over the interpretation of behavioural data. Due to the diffi culties of inferring what an animal is thinking from behaviour alone, it is often hard to decide between competing hypotheses for an animal's cognitive state, particularly whether the animal is using human-like thought as well as more basic learning processes. As Emery memorably puts it when discussing bird alarm calls, while it could be that the caller has an intention to communicate, "Watch out there's an eagle", it could also just be an emotional response to the predator: "Aarrgghh, an eagle!". Throughout the remaining chapters, as we learn about the recognition of individuals, culture, causal reasoning, planning and self-concept, Emery sticks closely to the data and is quick to highlight the competing hypotheses for any one example of potentially intelligent behaviour. It is at this point that you realise that, while our understanding of the avian mind has come a long way from the time of Edinger, it still has a long way to go. Emery shows in study after study suggestive evidence for complex cognition, including those where crows perform more competently than children under the age of eight. However, as he notes himself, there is so much more to fi nd out. At present, few studies provide conclusive evidence for the use of sophisticated cognition, never mind demonstrating that birds actually use the same type of sophisticated cognition as that used by chimpanzees or humans.
This of course begs the question of how far the idea that birds are 'feathered apes' can be pushed. It seems clear that there is evidence from a wide range of studies that certain bird species may have cognitive skills similar to those of the great apes, though there is still much work to be done to rule out competing hypotheses for simple cognition. It may be possible to take this a step further and show that "corvids and parrots may even equal human infants or our earliest ancestors in cognitive prowess".
However, the idea of a feathered ape, as Emery notes, also "suggests birds with the same minds as apes, but with the limitations of a differently structured brain". This is a rather different type of claim, as it supposes that despite the differences in brain structure, birds have evolved the same cognitive mechanisms as those in primates. So far there seems to be little to no evidence that can shed light on whether the same thought processes are running through both the mammalian cortex and the avian pallium when solving cognitive tasks. Emery himself suggests that Certain bird species can produce similar behaviours to primates, such as this tool manufacture by a New Caledonian crow. Emery brings together research on avian cognition in this species and many others to argue that birds are 'feathered apes', in that they have an intelligence that rivals that of our closest relatives. However, the question of whether they think in the same way as primates is still very much open to debate.
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Current Biology 26, R641-R666, July 25, 2016 birds, but not mammals, may have a "100 mph brain". Birds have to make rapid decisions using the fl ood of information they receive during fl ight, a challenge which may have led to them evolving the ability to make decisions much more quickly than mammals. This is a fascinating idea, which it would have been good to hear more about. Recent research suggests that certain groups of birds, such as parrots and songbirds, pack double the number of neurons into their brains compared with primate brains of the same weight [1] . This allows them to have similar numbers of neurons as primate brains that are much bigger. If birds can make decisions much faster than mammals, due both to the selective pressures created by fl ight and their brains having neuronal densities that are twice those of primates, might they not have evolved very different minds to our closest relatives?
The idea of the 100 mph brain highlights a similar point to one that Emery makes in regard to the question of bird consciousness. It has been argued that animals, including birds, are conscious and so should be treated as we treat other humans. Emery argues that to imagine that birds feel exactly like people does them a disservice, because they are not people. We need to take into account their individual needs and motivations, which may be very different from our own. This argument also holds for the idea that birds are feathered apes. Like Edinger, we could be doing birds a great disservice by attributing to them the same cognitive processes as primates, just because they exhibit similar behaviours in well controlled experiments. Doing so risks missing the unique aspects of the avian mind, such as the possibility of a 100 mph brain, that have evolved to cope with behaviours that are so different from our own, such as fl ight. The idea that birds were birdbrains held back our understanding of the avian mind for over 100 years. Might the idea that birds are feathered apes not lead researchers to focus on fi nding the similarities between birds and primates and so miss some fascinating differences?
This brings us to another thoughtprovoking suggestion raised by Emery -that birds may actually be better models for understanding how human cognition evolved than our closest relatives, the great apes. This is an interesting idea: there is nothing in principle to have stopped birds evolving types of intelligence that go beyond that of primates. Thus, it may be possible to use birds to identify the selective pressures that led to the evolution of aspects of human intelligence that are not seen in the great apes. However, as with the idea of the feathered ape, this possibility hinges on birds having evolved the same type of mind as that seen in the primate lineage. We know that animals tend to convergently evolve highly similar, streamlined body plans in order to move through water effi ciently. It is far less clear whether the same types of intelligence convergently evolve in response to similar selection pressures. Testing this hypothesis is key if we are to demonstrate that birds really are feathered apes, and so can be used to uncover how human intelligence itself evolved (Figure 1) .
However, the fact that this is one of the key hypotheses currently facing the fi eld of avian cognition highlights how far we have come from Edinger's error. Far from being creatures of instinct, the evidence to date suggests birds have the potential to rival primates, and even ourselves, when it comes to intellect. Emery has brought this research together in a hugely accessible popular science book, while still maintaining the level of critical thought and intellectual novelty that one would expect from one of the leading researchers in the fi eld. If you have ever looked into the eyes of a bird and wondered about the mind behind, or thought about more esoteric questions, such as how smart velociraptors were, or how similar birdsong is to human language, this is the book for you. What turned you on to biology in the fi rst place? I read Clan of the Cave Bear in elementary school and became obsessed with human evolution (I might have been a strange child). Clan of the Cave Bear is a novel about an anatomically modern girl who is orphaned and raised by a clan of Neanderthals. This idea that multiple groups of anatomically different humans co-existed didn't fi t the relatively linear narrative of human evolution I had been taught in school, so I set out to fi nd out about it on my own, which basically meant reading a ton of books. Soon after that, I read about research scientists using molecular biological techniques, namely analysis of mitochondrial DNA, to identify the most recent common female ancestor of living humans. My parents were pushing me pretty hard to become a doctor and I thought that merging my interest in human evolution with molecular biology could be a good way to compromise and satisfy my parents. I became involved in science fairs and molecular biology workshops in high school and majored in biochemistry with a minor in physical anthropology in college.
Who were your key early infl uences? I had two amazing high school teachers who exposed me to independent research very early. I performed independent
